Abstract. This paper employs an interdisciplinary approach that combines economics with Fuzzy Analytic Hierarchy Process (FAHP) approach to de-codify the anatomy of free trade agreements (FTA) determinants focusing, in particular, on the case of EU-India FTA. The novelty of this paper is the systematic empirical analysis of the FTA determinants using FAHP. More than a hundred businesses and trade practitioners were interviewed in the EU and India to understand the lack of momentum in FTA talks. Our findings indicate that economic and political criteria are predominant FTA determinants, with market access potential (economic) as important factors driving the EUIndia FTA talks. Given that results suggest similar perceptions of both the EU and India interviewees to FTA determinants it is likely that the EU and India could find common ground and resume the languishing FTA negotiations.
Introduction
This paper aims to explore the dynamics and determinants of the 21st century free trade agreement (FTA) negotiations. As of 1st January 2017, 635 notifications of trade agreements were received by the GATT/WTO, of which 423 are in force (World Trade Organization [WTO] 2016). Conventional economic theory and literature shows that trade liberalisation is a key driver for FTAs. However, as trade agreements have evolved over time, the economic rationale of lowering tariffs no longer holds. All recently negotiated trade agreements involve more structured institutional arrangements that cover a wider number of issues beyond tariffs. The traditional trade agreements focused on tariff reduction and elimination. This has since changed and recent trade agreements extend their reach well beyond tariff reduction to include policy areas such as investment and competition policy as well as procurement and regulatory convergence. Literature shows that the analyses of trade agreements mainly examine the economic effects, with political economy experts providing insights into the determinants of FTAs (for an overview on EU-India FTA see Khorana & Garcia, 2013; Wouters, Goddeeris, Natens, & Coirtuz, 2013) . This paper, focusing on the determinants of FTAs, employs a quantitative interdisciplinary approach and bridges the domain of economics and political economy using FAHP technique to provide an informed research on the determinants of EU-India FTA. Talks between the EU and India were launched a decade ago (in 2007) but not much progress has been made until date. This paper examines the determinants of bilateral trade agreements and aims to support trade negotiators to find 'decisions' that are best suited to the goal of concluding a FTA from the understanding of on-ground issues in India and the EU. The Fuzzy Analytic Hierarchy Process (FAHP) approach is primarily used for multi-attribute analysis and structured hierarchy decision situations. This paper employs FAHP approach to rank FTA determinants that have been driving trade talks between the EU and India. The novelty of this paper is couched in its interdisciplinarity and the ability to combine economics, political economy with the FAHP approach to de-codify the anatomy of FTAs and its determinants. The underlying rationale to employ the fuzzy version of traditional AHP method is to overcome the uncertainty embedded in Likert-type variables and avoid subjective evaluations (see D'Urso, Disegna, Massari, & Osti, 2016 for details), which are also the strengths of this research.
Using the FAHP approach, the paper aims to examine FTA determinants and the underlying reasons for the gridlock of the EU-India FTA negotiations that have been ongoing for over a decade. The paper draws on interviews and meetings with over a hundred trade policy experts and businesses in the EU and India to highlight the rationale and identify a hierarchy of determinants that shape and determine the pace of FTA talks. The paper is structured as following: Section 1 provides the theoretical foundations of the rationale as to why countries negotiate FTAs and presents a critical review of the work by economists, political economy and social scientists on "traditional" and "non traditional" motives of FTAs. Section 2 describes the methodology and research framework; Section 3 analyses the determinants of EU-India FTA based on interviews and discussions in India and the EU; last section concludes.
FTA determinants: theoretical framework and underpinnings
Studies highlight the reasons for countries opting for FTAs with some mirroring pure "economic" motives (Baldwin & Jaimovich, 2012; Maggi, 2014) , while others refer to "non-traditional" explanations that include, but are not limited to, increasing market size, increasing policy predictability, signalling openness to investors and achieving deeper commitments, fostering firm competitiveness and cross border trade. The analysis, however, remains incomplete without the political context that highlights political integration, domestic politics, democracy, institutions, and diplomacy as determinants. Political economy determinants include the ease of negotiations with fewer partners and potential to liberalise sectors selectively (Ravenhill, 2003) , and mitigate trade diversion fears of "losing out to neighbours" (Baldwin & Jaimovich, 2012) . Strategic determinants emphasise conceptualising FTAs as a response to globalisation (Woolcock, 2013) , to generate momentum at the multilateral level and foster geopolitical stability. Institutional determinants relate to achieving deep integration beyond traditional trade (i.e. border) measures, such as tariffs.
A comprehensive review of the literature suggests that economic, political, strategic and institutional factors play an important role in the decision of partner countries to negotiate a trade partnership and these eventually impact on the progress of negotiations. Within the context of EU-India FTA talks, a set of variables determining the rationale for and progress of trade negotiations were identified and tested. (See Table 1 for literature background of the 4 criteria and factors). The implementation of negotiated commitments is desirable from a national welfare perspective Bown and Hoekman (2007) Lock in mechanism of liberalisation reforms
The "ratchet" effect of NAFTAinspired agreements locks in the investment regime and includes as commitments under the RTA any new effort towards liberalisation. These agreements generally bring a higher degree of certainty and predictability for investors Villareal and Ferguson (2015) Continue of Economic determinants: The determinants tested include market access potential and size/growth of trade, tariff reduction/elimination, differences in factor endowments and firm competitiveness. If prospective partners of a trade bloc are important trading partners, in value terms, the FTA is likely to be trade creating and not diverting (Horn et al., 2010) . While, if trade is complementary (i.e., when one country exports products that another country imports), the FTA increases cross-border trade. Firm competitiveness is another determinant, with research finding that FTAs lead to structural efficiency, higher productivity and End of Table 1 lower costs. National treatment is also listed as a determinant, but discussed mostly within regulatory liberalization context.
Political determinants: these include using FTAs as a foreign policy instrument to foster political buy-in, express diplomatic relationship, promote democracy, increase bargaining power of partners and address horizontal power fragmentation. The EU uses trade as a foreign policy tool, which is also analysed. FTA commitments signal governments' buy-in to initiate regulatory reforms for "deep integration" in one or more sectors (Limão & Maggi, 2013; . FTA commitments also communicate governments' buy-in to address resource misallocation and control rents (Maggi & Rodriguez-Clare, 2007) . Trachtman (2011) highlights FTAs ability to address horizontal fragmentation of regulatory agencies and jurisdiction of line ministries between executive and legislative or within government (trade ministries versus other ministries or agencies). Meyer (2010) argues that relative bargaining power shifts lead countries to negotiate FTAs. FTA partnership is to foster rule of law and sustain democracy, though this may not always be the case (Liu & Ornelas, 2014) . Democracy is yet another determinant, with evidence of a positive relationship between democracy and countries' participation in trade agreements (Mansfield & Milner, 2010) .
Strategic factors: these include to initiate and signal credible commitment to regulatory reform (Liu & Ornelas, 2014) , codify legally binding rules (Limão & Tovar, 2011) , usher de facto multilateralisation by locking member countries into economic policies that insulate economic reform from domestic political interference. Other explanations include using FTAs for regional security, as leverage for foreign direct investment and to create effective dispute settlement system (OECD, 2005) . 1 Scholars (see for instance Baetens, 2013) argue that FTA provide the basic framework to negotiate investment rules with market-access provisions that include intellectual property right protection, labor rights, government procurement, competition and foreign investment rules, environmental standards, and customs facilitation. Geographical distance is another FTA determinant, and the lesser the distance between partner countries the higher is the potential of trade creation (Wei & Frankel, 1996) and net welfare justifying countries choice to pursue FTAs for liberalisation (Baldwin & Jaimovich, 2012) . Maggi and Staiger (2011) find that countries use FTA to include robust voluntary provisions for disputes mediation, resolution and compliance.
Institutional determinants: these have evolved and trade agreements are perceived as a vehicle to address "behind-the-border" non-tariff issues for deep integration, customs facilitation, transparency and accountability in partner countries. Studies (Plummer, 2007; WTO, 2011) point out the changing focus of FTA from conventional tariffs to technical barriers, services, intellectual property and trade-related investment measures to achieve "deep integration". The institutional aspects finds FTAs allow for concessions in non-trade areas, such as cooperation on drugs or labour standards. The argument goes that injecting "non-border" measures through FTAs enhances market orientation, microeconomic competition and reduces the power of domestic monopolies and rent seeking, enhancing transparency (DeRemer, 2013) . Another FTA negotiations determinant is enhancing accountability via the design of commitments undertaken and for efficient, accountable and voluntary dispute settlement procedures. Hoffman and Kim (2010) find that FTAs are more likely to yield a formal and accountable dispute settlement mechanism, which explains the importance of this set of determinants.
To assess whether and how these determinants were behind the decision of the EU and India to launch and continue pursuing talks for the FTA, the FAHP has been performed.
Fuzzy Analytic Hierarchy Process (FAHP)
The Analytic Hierarchy Process (AHP) and its fuzzy version, the Fuzzy AHP (FAHP), have been extensively used in many areas in order to determine an overall ranking among different alternatives (Aghdaie, 2017; Balin & Baraçli, 2017; Ecer, 2018; Ren & Lützen, 2017; Kahraman, Suder, & Bekar, 2016; Aggarwal & Singh, 2013; Aghdaie, Zolfani, & Zavadskas, 2013) . Firstly, it is necessary to define an adequate hierarchy structure in which the goals are positioned in the top level, the criteria constitute the intermediate levels, and the lowest level consists of subcriteria or factors. Secondly, experts are asked to rank (or assign scores to) the set of factors influencing the goals generally using a 9-point scale (1 = equally preferred and 9 = absolutely preferred). Thirdly, individual pairwise comparison matrix for each criteria and factor are computed, normally using only integers 1, 3, 5, 7 and 9 (Aggarwal & Singh, 2013) . Finally, on the basis of the pairwise comparison, local and global weights are computed in order to obtain the final ranking of objects.
The main drawback of the AHP is that it is not able to capture the uncertainty that characterise individual judgments that are, by definition, vague and ambiguous. In fact, 1) respondents must convert their personal opinions on a scale, and this create imprecision, on which 2) the items (linguistic or numeric) have potentially multiple meanings, and this further increase the uncertainty of the information (D'Urso et al., 2016). Furthermore, judgements depend on personal background and knowledge that increase the vagueness of the information provided. A way to overcome these drawbacks and deal with the vagueness and imprecision of subjective evaluations consists of considering both the judgments and the ranking decision problem in a fuzzy framework (D'Urso et al., 2016) . Operationally, this involve the transformation of individual evaluations into fuzzy numbers and the adoption of a suitable modified AHP for fuzzy numbers, i.e. the FAHP. A number of different methods have been suggested in the literature to handle with fuzzy numbers and fuzzy pairwise comparison matrices (Krejčí, Pavlačka, & Talašová, 2017) . In this study, the extent analysis method suggested by Chang (1992) (also see Aggarwal & Singh, 2013) has been adopted for its computational simplicity and popularity. The main steps necessary to conduct a FAHP using the extent analysis method are represented in Figure 1 and described in the following subsections.
Fuzzy numbers and fuzzy pairwise comparison matrix
The first task in AHP is the creation of the individual pairwise comparison matrix in which the elements represent the relative importance of each pair of objects in the same hierarchy. In this study, we transform the pairwise comparison matrix containing the information gathered from each respondent by means of triangular fuzzy numbers. A triangular fuzzy variable is generally denoted by ( )
where m is the modal value, i.e. the value stated by the respondent, while l and u are the left and right spreads that express the uncertainty of data.
Therefore, the fuzzy triangular data can be expressed also as ( 
Consistency of the fuzzy pairwise comparison matrix
In rating a set of attributes, respondents should be consistent in their judgements and, as a result, the individual (fuzzy) pairwise matrix should be consistent. A pairwise comparison matrix
unrealistic to obtain perfectly consistent pairwise matrices, the Consistency Ratio (CR) index has been introduced to measure the level of consistency and classify the pairwise matrices in consistent (acceptable consistent level) and inconsistent (unacceptable consistent level). The CR index is defined as follows: Figure 1 . FAHP steps
where l max is the maximal eigenvalue of A and RI is a random index whose value depends on n. When CR > 0.1 the pairwise comparison matrix is considered inconsistent and the information gathered from the respondent should be done again or excluded from the decision process.
In the literature no agreement has been reached so far on the method that better allows to verify the consistency of a fuzzy pairwise comparison matrix (Krejčí et al., 2017) . In this study, we verify the consistency of the sub-matrices obtained extracting the middle value of the triangular fuzzy numbers from the corresponding fuzzy pairwise comparison matrices, as suggested. In other words, we verified the consistency of crisp matrices obtained using only the values originally stated by respondents following the procedure originally suggested for pairwise comparison matrix explained above.
Aggregation of fuzzy pairwise comparison matrices
The individual fuzzy pairwise comparison matrices can be aggregated following the minmean-max approach. In particular, the triangular fuzzy number
, that represents how many times more dominant object i is over object j in the overall sample of K experts interviewed, is obtained as follows:
where
is the relative dominance of object i over j expressed in form of triangular fuzzy number observed for the k-th decision maker belonging to a group of K decision makers. The consistency of the aggregated fuzzy pairwise comparison matrices can be checked as explained in the previous subsection for the individual fuzzy pairwise comparison matrices.
Fuzzy weights
When the aggregated fuzzy pairwise comparison matrix of each object is computed, the fuzzy weight of the objects can be obtained using the so-called synthetic extent analysis. In particular, the fuzzy synthetic extent i S  related to the i-th object is defined as:
 is the sum of each row of the fuzzy pairwise matrix A  , ⊗ is the multiplication between fuzzy numbers, and i S  is the normalized fuzzy weight related to the i-th object.
Rank of fuzzy weights
Finally, after the computation of the fuzzy synthetic extent for each object under interest, it is necessary to compare fuzzy numbers in order to obtain the final ranking of the alternatives. To this aim, the concept of degree of possibility V that i j S S ≥   has been defined as the ordinate of the highest intersection point between the membership degrees of i S  and j S  . The degree of possibility can be easily obtained as follows:
To compare i S  and j S  the values of ( )
In order to compute the degree of possibility that i S  (a convex fuzzy number) is greater than all the other ( ) 1 n − fuzzy numbers the following operation can be used:
where i w ′ is a non-fuzzy number that represents the relative weight of the i-th object over the remaining objects. The relative weights per each object under observation can be computed and the weight vector 
and the final normalized priority vector is W ( ) 1 , , n w w = … . Once the normalized weights of each criteria and factor of the hierarchy structure are computed, it is possible to obtain the final (or global) rank of factors multiplying the normalized weight of each factor by the normalized weight of the criteria to whom it belongs.
Case study and data analysis
The most important FTA determinants in the negotiations between EU and India have been identified in the literature and organised into a 3-level hierarchy: the overall goal on the top; 4 criteria (economic, political, strategic and institutional) as intermediate level; and 20 factors in the bottom level. The FTA determinants are briefly described in Table 2 . To assess the priority score for each pair of determinants belonging to the same level (i.e. intermediate and bottom levels) the 9-point scale (1 = equally preferred and 9 = absolutely preferred) has been adopted. A total of 118 interviews were held with businesses and policy makers in India and the EU to understand the factors and determinants driving the EU-India FTA. These meetings were held by the authors in New Delhi and other Indian regions as well as in Brussels and other European regions. The linguistic terms expressing the experts' judgments have been recoded into triangular fuzzy numbers adopting fix left and right spreads as described in Table 3 and suggested by Cho and Lee (2013) and Im and Cho (2013) . The individual fuzzy pairwise comparison matrix has been created for 118 experts interviewed to assess which FTA factors are more likely to play an important role in driving negotiations. Through the consistency analyses, 17 experts' judgments have been removed from the analyses and a final sample of 101 experts, practitioners and businesses located in EU (50.5%) and India (49.5%) have been considered. Approximately 25% of the sample has 20 or more years of working experience, 10% has more than 2 years but less than 6 years, while the majority (65%) has between 8 and 19 years of working experience. The experts are mainly middle management (65%), 25% are senior management and the remaining 10% are staff/lower management. Fairly strongly preferred 5 (3,5,7) (1/7,1/5,1/3) Very strongly preferred 7 (5,7,9) (1/9,1/7,1/5) Absolutely preferred 9 (7,9,9) (1/9,1/9,1/7)
The FAHP has been separately performed for the two groups of EU and Indian experts in order to identify differences in the final ranking of the FTA determinants. The aggregate fuzzy comparison matrices for both criteria (Table A1) and factors (Tables A2-A5 ) are reported in the Appendix. The CR values obtained for the aggregated fuzzy pairwise comparison matrices for each factor equal to 0.02 stating that the level of consistency is satisfactory. The normalized priority weights (W) for the four criteria analysed are reported in Table 4 along with the fuzzy synthetic extent ( S  ) and the relative weights (W′). As we can observe, EU and Indian experts equally ranked the four criteria analysed positioning the economic and the political instruments as the two most important drivers in the FTA negotiations. 
Local normalized weights for factors
The normalized priority weights (W) of factors are reported in the last column of Tables A2-A5 . Among the economic factors, E 1 (market access potential) has been considered the most important in both countries followed by E 2 (pattern and growth of trade) and E 3 (Tariff reduction). Firm competitiveness (E 4 ) is an unimportant factor for EU experts while Indian experts gave to this factor some importance positioning it at the bottom of the list of economic factors. Finally, E 5 (cross-border trade) can be removed from the list of EU-India FTA determinants since considered unimportant for both countries. The political factors have been equally ranked by EU and India experts who identified P 1 (political buy-in of government to reform) as the main FTA determinant followed by P 3 (strengthening bargaining power at international level), P 2 (addressing horizontal fragmentation of power), P 4 (trade as a foreign policy instrument). The political structures of partners (P 5 ) can be removed from the list of EU-India FTA determinants since unimportant for both countries. The factors belonging to the institutional criteria have been ranked differently by EU and India experts. EU experts identified the need of a deep integration (I 2 ) as the most important institutional factor followed by I 1 (addressing existing non-tariff barriers) and I 3 (enhancing transparency). Custom facilitation (I 4 ) and accountability mechanism (I 5 ) are not considered important factor by EU experts and can be removed from their list of FTA determinants. Conversely, Indian experts didn't exclude any institutional factors from the FTA determinants list: custom facilitation (I 4 ) has been recognize as the most important factor followed, in descending order of importance, by I 1 (addressing existing non-tariff barriers), I 2 (deep integration), I 5 (accountability mechanism) and I 3 (enhancing transparency). Finally, among the strategic factors, EU experts classified as unimportant S 3 (leverage to promote change in foreign direct investment policy) and S 5 (geographical location) while Indian experts excluded from the list S 1 (credible commitment to reform regulatory regime), S 2 (lock in mechanism of liberalization reform) and S 4 (liberalization commitment for dispute settlement mechanism). The most important strategic factor in EU-India FTA for EU experts is S 4 , followed by S 1 , while Indian experts rated as first factor S 3 .
Global normalized weights for factors
The analysis of the global normalized priority weighs returns the final classification of the 20 factors affecting the EU-India FTA negotiations per each observed country. For each country, the global normalized priority weight of each factor is obtained multiplying the normalized priority weight of the factor (Tables A2-A5 ) by the normalized priority weigh of the criteria (Table 4) to whom the factor belongs. The global normalized priority weighs for each factor in the two sample of experts, i.e. EU and India, are represented in Figure 2 . From the inspection of Figure 2 it is possible to confirm what has already been assessed in the previous subsection, i.e. the factors that belong to the two most important criteria (economic and political) have been equally ranked by the experts regardless the country observed. More in detail, we can note that market access potential (E 1 ) is the most important determinant of FTA negotiations for both group of experts. Political buy-in of government to reform (P 1 ) and pattern and growth of trade (E 2 ) are respectively the second (third) and the third (second) most important determinants for EU (Indian) experts while the fourth determinant is the strengthening bargaining power at international level (P 3 ) regardless the country observed. For EU experts, the most important strategic factor (rank 7) is the liberalization commitment for dispute settlement mechanism (S 4 ) while among a deep integration (I 2 ) is the most important institutional driver in the EU-India FTA negotiations (rank 8). Whereas, for Indian experts the most important strategic factor (rank 5) is the leverage to promote change in foreign direct investment policy (S 3 ) while customs facilitation (I 4 ) is the most important institutional determinant (rank 8) in the FTA negotiations between the EU and India.
Conclusions
The FAHP approach has been adopted to evaluate the determinants of EU-India FTA, for which talks have been long drawn. We draw on the existing inventory of generic FTA determinants that are discussed widely in the academic domain and uncover what is holding up the progress of a FTA between EU and India. The rationale to use this novel FAHP approach for FTA determinants is that firstly, it adapts structured techniques employed in managerial decision-making to understand the complexity of trade negotiations and de-codifies the determinants of EU-India FTA. Secondly, it facilitates an informed understanding of the requirements and expectations of both partners, i.e. India and the EU, from the FTA. In line with this objective, the paper assesses the importance of a set of criteria and factors in the determination of the proposed EU-India FTA and obtains, as a result, the ranked (from the most to the less important) factors' list.
The findings of the FAHP show that both EU and Indian businesses and trade policy experts highlight the importance of economic and political criteria, compared to the strategic and institutional criteria, as the main determinants of the proposed FTA. The factors driving the determinants are country dependent -in that from the perspective of the EU, firstly, the proposed FTA will be the first of its kind with an emerging economy; and secondly, a successful conclusion is likely to enhance market access for EU firms and increase EU firms' global competitiveness. Thirdly, at a broader level the FTA could be employed as an instrument to strengthen the EU's role in global trade governance. From India's perspective, an agreement with the EU would provide potential market access to the EU services industries and attract foreign inflows into India, an aspiration closely linked with the Indian 'Make in India' policy.
Both the economic and political criteria are important for businesses and policy experts, and rightly so ranked high in the order of priority. Factors such as market access potential (economic) and political buy-in of government to reform (political) are important and cannot be ignored by both the partners. The rationale of high importance of the economic criteria hinges on the fact that the FTA will provide EU firms market access into an emerging economy in sectors, such as insurance and financial services, which remain protected. India has the largest middle class and over a billion people that reinforces the importance of the economic determinant for the FTA. For India, the FTA is envisaged to allow Indian firms access to the EU services market and facilitate the movement and flow of technical services and professionals between the two countries. The opinion of EU and India experts, however, varies on institutional factors. Given the EU's emphasis on concluding "deep" FTAs, the proposed agreement will be an economic instrument to get India's commitments on non-traditional trade issues such as competition, government procurement and intellectual property and so on. This will also politically reiterate the commitment of the EU to use its foreign policy as a means to promote trade with India, which is the world's largest democracy. Further, FTA commitments would also represent an implicit buy-in of the Indian government to reform its domestic regulatory framework and business environment. Overall the results confirm that a FTA, if concluded between the EU and India, is likely to be mutually beneficial for both the countries. Given that both the EU and India have similar perceptions on the economic and political determinants, it is likely that despite having missed several deadlines the EU and India could likely revive the slow pace of ongoing FTA negotiations.
The results are obtained using Chang (1992) 's fuzzy extension of AHP. Future analyses will be carried to compare these results with the ones obtained using different fuzzy extension of AHP [such as (Buckley 1985) ]. 198,0.270,0.410 0.173,0.245,0.409 0.316,0.423,0.753 0.190,0.270,0 .507 1.000,1.000,1.000 0.000 
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